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WHAT IS CLAIMED IS: 

1. A laser package comprising: 

a laser diode sovurce havint a first Fabry-Perot cavity having a first cavity axis 
between a back facet and a front facet, the back facet having a first reflectance and 
the front facet having a second reflectance, the first reflectance being greater than 
the second reflectance, for providing a first light output for an optical application; 

a light monitor positioned adjacent to the back facet and aligned to receive a second 
light output firom the back facet of the laser diode source; 

a pigtail fiber having a lensed fiber input end and positioned firom the fi-ont facet of 
the laser diode source to form an optical coupling region and aligned relative to a 
lasing cavity of the laser diode source to receive the first light output into the fiber, 



the first light output exiting 



fiber input end with a 
portion reflected ofif of 

said front facet formi 
generating light that is 
the first Fabry-Perot 



the package for coupling to the application; 



a first portion of the first lif :ht outmft firom the lasing cavity reflected off the lensed 



econd portion directed back into the lasing cavity and a third 
:hk laLer^ode firont facet 



$he lensed fiber input end a second Fabry-Perot cavity 
^ally in and out of phase with the light generated in 
iue to changes in the length of the second Fabry-Perot 




cavity caused by package ambient temperature changes so that a tracking error is 
generated in a signal^evelo [)ed by the light monitor; and 



means in said package foi 
cavity. 



suppressing the formation of the second Fabry-Perot 



2. The laser package of claim 1 wherein said means further includes means to 
suppress changes in the length of the 

3. The laser package of claim 2 wherein said suppression means comprises a 
platform upon which the laser diode source and the lensed fiber input end are 
mounted, the platform having a first stiffiiess and a housing base of the laser 
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package having a second atiffness, wherein the first stififeess is greater than the 
second stifiEness. ' 



4. The laser package of claim 
thicker than the housing base 
ambient temperatures in the 



3 wherein the platform is approximately two times 
to prevent flexure of the platform due to changes in 
package. 



laser 



5. The laser package of claiii 3 wherein said platform comprises silicon, silicon 
carbide, aluminum nitride, sapphire, diamond or a ceramic material. 

6. The laser package of claim 1 wherein said lensed fiber input end comprises a 
chisel lens, an angled chisel lens, a pointed chisel lens, a double chisel lens, a 
biconic lens, a Fresnel lens! a binary Fresnel lens, an offset biconic lens, or an 
angled biconic lens formed oxi the end^f said lensed fiber input end. 



7. The laser package of clkim^l^ wherein said lensed fiber input end comprises an 
offset biconic lens Si^xing an/rigin of a first radius of a lens surface offset firom a 
longitudinal centerVis o| [lie pigtail fiber at the lensed fiber input end. 

8. The laser package ofNclaint-^herein the center of a core of the pigtail fiber is co- 
planar with the first ca;nt4axis of the laser diode source. ■ ■_ , 

/m ■' - = ■ - •-. ' • ... 

9. The laser packag^.o'f claim 7 wherein the center of a core of said pigtail fiber at 
the lensed fiber i^m en!l is at an angle of about 2-6 degrees relative to the first 
cavity axis of the laser diode source. 

10. The laser package of claim 7 wherein the origin is offset between 1/3-2/3 of a 
mode field diameter. 

11. The laser package of claim 7 wherein the pigtail fiber has a core Mrith a core 
diameter and the origin i i offset 1/4 to 2/3 of the core diameter. 

12. The laser package <k claim 7 wherein the origin is ofGset firom the longitudinal 
center axis by about 2 microns. 
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13. The laser package of claim 6 wherein a longitudinal optical axis of said pigtaU 
fiber input end is aligned at an anglef of about 2-6 degrees relative to the first cavity 

axis. 

14. The laser package ofclaim 1 further comprising a reflective coating provided on 
a surface of said lensed fiber input end having a third reflectance, the third 
reflectance being greater than the/second reflectance of said iiont facet of said laser 
diode source. 

15. The laser package of claim 1 further comprising an anti-reflective coating 
provided on a surfoce of said lensed fiber input end having a third reflectance, the 
third reflectance being less thf n the second reflectance of said firent facet of said 
laser diode source. 

16. The laser package ofclaim 1 wherein said light monitor comprises a monitor 
photo diode. 



r 



/ 



/ 

/ 

16,Wherein said monitor photo diode is an avalanche 



17. The laser package ofx^lai 
photo diode. \^ 

18. The laser packageVjf claiym^fwherein said pigtail fiber includes a fiber Bragg 
grating to stabilize the ^wioutput firom said first Fabiy-Perot cavity. 

19. The laser packageAf daim 18 wherein said fiber Bragg grating causes said 
laser diode to operate in the coherence collapse regime. 



20. The laser p/ckage 



)f claim 18 wherein said fiber Bragg grating has a 
reflectivity level higher than the internal cavity reflectivity level of said laser diode 
front facet. 



21. The laser package ofclaim 20 wherein the fiber Bragg grating has a reflectivity 
greater than about 6%. 

22. The laser package of daim 1 wherein said package includes a snout to support 
the pigtail fiber, said piftail fiber includes at least two fiber Bragg gratings to 
stabilize the light output firom said first Fabry-Perot cavity and treat circular 
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polarization light propagating in thef package snout such that more light is reflected 
back into the plane of polarization of the laser diode source. 



23. A laser source module compris; 



5fth( 
[ng: 



a laser diode having a front facjet; and . 
an optical fiber with a center axis and having 
a lensed fiber end having a Kiconic lens with a center of curvature offset from 
the center axis of the optical fiber/ 

24. The laser source module of claim 23 wherein the center of curvature is ofiEset 
from the center axis by about 2 ftnicrons. 



25. The laser source module pif claim 23 wherein the optical fiber has a fiber core 
with a fiber core diameter anljthe cente/of curvature is ofifset from the center axis 
by about one third to onr 



lalf jthe fiber core diameter. 



26. The laser source mpdul 



from the center axis by at 



27. The laser source modidi 
and the optical axis of the, 
with the center axis ofthe^bp 

28. The laser source modiil 
is co-planar with the optical |iud8 



|bf claim 23^wherein the center of curvature is offset 
1/3/2/3 of a mode field diameter 



lof claim 23 wherein the laser diode has an optical axis 



lasersvdiode forms an angle of between about 0-6 degrees 
tical fiber. 

of claim 27 wherein the center axis of the optical fiber 
of the laser diode. 



29. The laser source modul e of claim 27 where the optical axis of the laser diode is 
parallel to the center axis ofi the optical fiber. 

30. The laser source module of claim 27 wherein the optical axis of the laser diode 
is co-linear with the center/axis of the optical fiber. 



31. A laser soiux:e module 



a laser diode having a fi^nt facet; and 



)mpnsmg: 
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an optical fiber with a center axis and having 
a lensed fiber end ha^nni aft angled biconic lens with a first lens axis angled to 
the center axis at an anglte dK^ween about 2-12 degrees. 

32. The laser source nro^e of claim 31 wherein in the angled biconic lens has a 
lens tip lying on the center axis. 

33. A laser moduli comprising: 

a laser diode naving a firont facet; . . 

an opticai fiber having a fiber end disposed proximate to the firont facet to 
couple light enltted firom the fix)nt facet to the optical fiber, the fi-ont facet and the 
fiber end formjihg a coupling region there between; and 

a monitot photo diode disposed to couple light from at least one of the fiber end 
and the fron€ facet. 

'^S^f^The laser module of claim ^3^wherein the photo diode is disposed adjacent to 
the coupling region. 

The laser module of claim.^ wherein the laser diode has an aperture in the 
front facet, the aperture having a fast axis and a slow axis, the monitor photo diode 
being disposed to couple light from the laser diode in the fast axis- 

d \ 

m. The laser module of claim 3o wherein the laser diode has an aperture m the 
frt)nt facet, the aperture having a fiast axis and a slow axis, the monitor photo diode 
being disposed to couple light frt)m the laser diode in the slow axis. 

The laser module of claim wherein the monitor photo diode is disposed to 
couple light reflected from the fiber end. 

^ The laser module of claim ^ further comprising a reflectance-increasmg 
coating on the fiber end. 
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3pf The laser module of claim ^ wherein the monitor photo diode is disposed to 
couple light emitted from the fiber end. 

The laser module of claim wherein the laser diode and the optical fiber are 
mechanically coupled to a substrate and the monitor photo diode is disposed 
between the coupling region and the substrate. 

K The laser module of claim ^40 wherein the laser diode and the optical fiber are 
mechanically coupled to the substrate with a submount. 



42. A laser package pith reduced tracking error, the laser package comprising: 

a laser diode ^urce having a laser cavity between a front facet and a back 
facet, 

an optical fi^r having an angled chisel lensed fiber input end disposed 
proximate to the front facet of the laser diode source to receive a first light output 
from the bont faoet, the angled chisel lensed fiber input end having a lens edge that 
is not perpendicular to a center axis of the optical fiber; and 

a laser momtor disposed proximate to the back fricet of the laser diode source to 
receive a second light output firom the back facet, the second light output including 
amplified back-reflected light. 

. The laser package of claim Al wherein the optical fiber is attached to the laser 
package with a soft material. 

(L 

The laser package of claim ^ wherein the soft material is lead- tin solder or 
room-temperature vulcanizing adhesive. 




? 1 292 TE. UtilityAppliatioa-fisal 

Customer No.022849 



30 



Express Mail Label No. EL756472668US 



